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Abstract 



The pixel device uses a pair of thin-film transistors as active matrix addressing elements and organic 
electroluminescent thin-films as the emission medium. An insulating substrate carries the thin-film transistors, a 
capacitor and an overlying passivation layer, with a tapered opening over which an organic electroluminescent layer 
(82) is applied. A cathode layer directly overlying the electroluminescent layer is pref. formed as a continuous layer 
of a low work function material. 
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&^I*lCbfc. cnS0FPDS«<D+T*il*SS 
(LCD) f4**TO*SS©aj?iLTtilSLfc. 

nttifc«oFPDafif^H:tt$ti4atiffliqifc«3ti/ 

t B LCD/^;i/CDWJ«~F£^tf : (1) 7^Xf 
^y3>ffl014' : , 16-*7-LCD/t*^ (IB 
Mt«2, 1 9 8 9$) (K. Ichikawa, S. 
Suzuki, H. Mat ino, T. Aoki, T. 
Higuchi, Y. Oano*l:«tSSID Dig 
est, 226 (1989) £#Sg) , (2) 6" 7 JV 
*5-LCD-TV 1 9 8 7$) 

(M. J. Powe 1 1, J. A. Chapman, 
A. G. Knapp, I. D. French, J. R. 
Hughes, A. D. Pearson, M. All i 
nson, M. J. Edwards, R. A. For 
d, M. C. He mm ings, O. F.Hill, 

D. H. Nichol 1 s, N. K. Wr ightll; 
i^Proceeding, Internationa 
I Display Conference, 63, 1 
9 8 7*#i) , (3) 4" 7JU*^-LCD-TV 

rtT;HQ42 4A0 1) (model LQ424 
AOlfflOSharp Corporation Te 
chnical Literature £#flH) , 

(4) 1/^I^7-TFT-LCD (^y)UXU 
ithVyt?) (D. E. Cast leberry, G. 

E. P o s s i n tc<fc<5 S I D Digest, 232 
(1 9 8 8) £#fig) . 4*tt&tfffiKttft£tf£T0# 

[0 0 0 4] zn$(DLCDrt*)],ft<D&m<Dftfflim 
l7HUr»^TSIh7>yX^ (TFT) 0) 
<£fflT$>0, CtVmmTFUyi/y? (S. Moro 
z urn i £J;<E>Ad vances in Electr 
onics and Electron Physic 
s, P. W. Hawkesgi, Vol. 77, Aca 
demic Press 1 9 9 0 £#fig) OftJKfciK 
ST*, LCDW^Sjfi^TFT (±tc7^;u 
77Xy'j3>TFT) ©OSOfcafcii^lCJ:* £ t 
3W*«5»7?*«. TFTX-f ^5 L >^#tttm^7t#L 
C D^mmm t <DH©H £ ^ B£tt 4 
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Phys ics, P. W. Hawke sl$, Vol. 
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Hn;|/5^-fe>X (TFT — EL) *^«T»-5. ' _ ■ • 
TFT-EL**«Ttt*n*n©H*ttJtt*l*WT* 
J:"3 7r*l'X3n, liWO/ty^^'f M44«Tfclr». 
TFT-EL#j£ttF ische rtiD 1 9 7 lfftc 
iH^nfc (A. G. FischerCiSIEEE 20 
Trans. Electron Devices, 80 
2 (971) £#H) „ Fischer ©#5S©t&*ft: 
$nfcZ nSttELfflE#tUTffl^&nT^S. 
[0 0 0 7] 1 9 7 5^(C^ajbfc7 P a h^^OTF 
T-ELW (6" ) liZnS*ELgfil/T. C 
dS eSTFT^fitLTIWB r o d y^CtOfe 
^.nfct^ft^nfc (T. P. Brody, F. C. L 
uo, A. P. Szepesi, D. H. Davies 
^idcfcS IE EE Trans. ElectronDe 
vices, 22, 739 (1975) £#{!) . Z n 30 
S - E L ifiE#)\, h«±©ilEB»«J3E£&fii-r*©"r 
Myf>yCdSe TFT»*tt-t©J:5a:K«E 

f t <Dmmmmt> l < &o ^gwtc a z n s »cs 

^TFT-ELttTFT-LCDtOJS^tJdB&L-fc 
TFT-ELttWSBitt-STjl'Jj&HttfrW: 
STFoaOT** : SS3 8 0 7 0 3 7#. HI3 8 8 5 1 
96^. |g3 9 1 3 0 9 0#. Sg40 0 6 3 8 34f. » 
404285 4^. ^4 523189^, £4 6021 
9 2^. 40 
[0 0 0 8] ifi¥#l«ELttftttxA'f^fl:SnT* 

ft. zinsottWi-tnaflEftTFT-EL^A-f^rt 

©**ttt*fc#rs«tllld:UTS*r* (C. W. Ta 

ng, S. A. VanSlykeCiSAppl. Ph 
ys. Lett. , 5 1. 913 (1987) RZtC. 
W. Tang, S. A. VanSlyke, C. H. C 
hen»Cj;-5J. Appl. Phys. , 65, 361 

o (1 9 8 9) £#!&) . %mELi&m*2-o<Dmmt£ 

fiL&SrWT-S : frtlZVi&V&^&imtt?* ; -ens 
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/t-fXtgfc*. EL^fItf^TS>5TFT-ELf 
mxOBSttElTOipTJS : 7* 'J # H^ffffl 
5, 073. 446t, i5, 047, 6 8 7^, I 
5, 059, 8 6 1t;JI5, 294, 8 7 0^, g 
5. 151, 6 2 9-^. £ 5 , 276, 3 8 0 -if, fg 
5. 0 6 1, 5 6 9^, £4, 7 2 0, 4 3 2§, fg 
4, 539, 5 0 7-Sy, Ml 5, 150, 0 0 6f, I 
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[0 0 0 9] TFTfc»LT*ft*aaWfcT*:<r«E 
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ELff tt^ggiX-T ^^^©M^SJlfcT 

*«EL^©^f:*-H©J:3fc#««M|«-« 
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m' ) ©»wrai**«k:»r*c©;tx5-f>t:»9fc 

I R»Ttt8#^ha±T**. -3e©««»WKft*' 20 

jfirttcKlt^tlSCt^UC I TO;^C»^fc-f-©«t 

7fefe§t£3l#g;i-r. £©J;5fc»&T , &/ , tXrt©«K 

€£»&te«irc&*. MHofttftiftjhivm+icinit 

©fT^^'vs^n^^msit. EPS i o o oai©/t*M: 

AXC*fl,TfcSn5*. v—hfigt*^0. 0 2 8* 
-A/¥7j© 1 /imJi£©7Jl/SX'7£A*X©#$iK£ 

*fc*F*sn»&v». 30 

3) ms/^->fc. »a— f>s?^A«Rfl:*0tt 

XM©— 3©«»dS£*ftlB©7* h>jyy?7-f ©* 

SsTA^-xtans*. u^u^*«6*ffi©<i6©ja© 

/^->fctt4*K#*ELfc»l,T*#&Blt#3!n 

SttfctffcST. Jf*L<tt«Xtt7JP5X7A©J:3 
&te©&Jgi-£&Snfc-?2> r *.->>7ATSS (Tang 
^(C«tS7^ 'J*ffl#W^4 8 8 5 4 3 2#£*ffi) . 

©IWtt7*hl/^;*hft*&£©±3&fE*&lff©* 40 
afci9Tfc#«fctt/^->fl;Stt#&v». ELt^ 

^y*5"7/»Ka£^<^*l©TO»*-r4*««tW 

[0 0 12] «&©BKaiBKk:^-r«IAS©&ft©ft« 

m^f©-7^v"7A{CS^<^©^S$X->5 1 >y 
T*7 , D-fcaW:|»««M:U l^6ffDnK 50 
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EMsnt 2 "pot f t £tat&3 >x>-y- tyttkm® 

EL/Vy EL/V> h*te||X©TFTG9 K 

K>t«iM9CajttS*l4. I-©TFTIiIr©T 

FT©y-h€^tc«^«ic«^$n. cn«*ic3> 

T^— ©T F T K \ZM LT-^lC ifi 
VJm8SSr«S-r5rtSnItgtcTS. *^§g©TFT- 
ELT/W^ttJKttl:tt75y h^^l/*w«l*JT» 

[0 0 15] **W©TFT-#«EL5 f /W*tt6n r 
teiiVr<fcS&ttftl»7*DH:*T*j«a*i* : £-©}$& 
h7>-^X^ (TFT1) tt*S©±S±tCES$n 
<S. TFTltty-^««tHW>ttity-Mf« 

^ty-hsgt^sjit) : y-hm®Hy-h/\*7.© 
S5»*^&*. TFTi©v-xnsttm^wicv-^ 

[0 0 16] JBr©»Blh9>S?^^ (TFT2) te£ 
fc*S©±HLhKE«;£tt, TFT2tt*fcy-^tl 

i h w >m<ity- 

u-ttTFTi*^LTaefli^y-x*>63fe«an. * 

jW*IB!*K:T F T 2 ©y- h*«K:-j£Ci£V»*tt*tt 

&?zizit>\z&n?2>. 

[0 0 17] IMIl«TFT2©|«l/-f 

St/V>^->3>IlJM<tfeTFTl© 

[0 0 18] ha;i/5^-b>xitt7y-K 
!©±@±{cit&Eg$fiS. i«ViT*V-Kltt*» 
x h D ;i/5 >*«©±H±K:iiaJtll3ft<&. 
ff * t V^KWTftt*5Sli © T F T - E L x/W 7. «{£ 
S (BP*, 6 0 O&CSkT) fe&iKRTSJ--*) >t"8 

e. **/v>"«-->3>. ai«8*aiif©/^^->fi« 

[0 0 19] JMth?>5?**MtffSU<ttttT©£8! 
-f ? > FfiHzrtf-yfcStiiti/V 3>*imb ; x® 
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>B**wr*. 

(0 0 2 0] £«A3"J 3>Rtf=afc->y3>*>Sfc 
£8M h 9 >5>X^ t#r -BIBJUoKllsJEtt^/X-f Xtt 
g. BSttt. B©TFT±T©7 , n-feX3M«© 

IftifcfefcST. JtlH"*fcCdSeRtf7 J EJl':77X 
S'U3>frStt*TFTttC3»*£iraF'J:7 h©« 10 

[0 0 2 1] 

[»W©BB©BB] HlttlHftvhUy^X4«HfT 
FT-ELtWX©«B£ST. SB*©*?^ 
tJOTFTtBSttri^^-D-iELJlfftft^tr. 4ig 
*#a©£fc«W»tt E L B&ft*«> S©7FUy"»£' 
flT^*»l«r*tt*T*«. ELB^ttBBTFT (T 
1) fefrUTWJSft, ELB^fcttTSBSBattB 
^ TFT (T2) KJ;0W |p Sn5> B*3>5*>*tt 

■tn*»v»9fcA/a«*nfc7Huz*nfcEL*^K» 20 

B^ **7 H 1/ y -» ^lc*t b Til D H§ T 6 nfcPSHB * * 

iui 0 o%tcifi^xix^-y-'f i^Tiwrf 

[0 0 2 2] *^OIl/i7 ho;R^t>Xf/HX 

¥*T&-5. *Bffl»TBV*Stt*B9li^3flIBl4«* 

fi***T*. «AMWa©BaUM6HT5 0X£U:© 30 

lr»5J8BJ4»6 0 0*Ctt±©B*T»BXtt5tr;tf? 

[0 0 2 3] B2fcjS$tt*TFT-ELrA*-fXTte 
TFTlttV-X/U (BBS) $f-^7-f>ilT 
Rtf^-hA** (frftff) *T-^7-f>tlTfn 
Bah7>^X^T?*«. TFT2ttEL^ : ?tit5>i© 
ELi*N5>yxm«. Ete3>x>-tN4TFT 
l£tt?jT&5. EL^©Hg«TFT2©h*K > 

ic&itens, 40 

[0 0 2 4] H2©TFT-EL©*|jsSttBI3)&»69© 
»fffi0lC^$n5. B3*>S8lCK3n«BBBt4B2 
©J8A-A' \Zftr>tih<m?$>2>. B9£jR$n*B® 
®«02©^B-B' Ki&ofc'&O-Cfe*. B— ©^o 
■feXRBTJlfJ ^'j3>BttaBTB»tt©»tRKtefc 

0 7-f ?>HC^^->ftan-5 (04£#fig) . B« 
ffl^f.n-5t€ffCttTFT-EL©Sijg±**^7X© 50 
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»MXl4S*tl3»U B»B«rtfcH-^>ho^B 

(out-di ffus ion) €01T5fc*iC 

«:/niixm£T«»3ti*. m< LT#7z.mmztt 

lxT±T©»»R»ttl 0 0 0* CUTF, »*L<tt6 

oo' c&TT&sft&witf&sfcu. 
[0025] *K«»y-h$m4 2a»#y->'j3>7 

-f 5>K±Ri;i6B««O«BKtofc0it«*n5. *6 
B*r»»4»*b<tt^?XYBSlCVD (PECVD) 
XteiSJECVD (LPCVD) OJ:5ftfls4tB» (CV 
D) {c±9Jf«$ft£-^fc->U:3>T&3. $f*b< 
tt^- hBfcB£BBI4» 1 0 0 0 h D-A© 

[0 0 2 6] *©SPgT -> >J 3 > 4 4 ©B«y- htfeft 

-f >®«tt* U •> U 3 >BBft KBdES J: 5 fc# 'J 

•>y 3 >7-< 7 > f±k y * b y y if y 7 4 r* £ t fc 

*0/^->fl;Stl*. y-h«i#f*»4ff*L<tt7 

7 r X "»J 3 6 BdE * nfc # U •> 'J a >T* 
*. -f^W >7*?>M4ff*KttltBT**NfflF 

-/<<>hT»mflssn«. jK'js/y3>y-hBBtt* 

fc3>7 i >-y--©)£gBmStLTft$ns (B9£# 
B) . *»«©»* U»BB«T»4*»> 5 ^S?** 
«z:S (double) y-hBig£fflUTV»&l^. #r 

hA*X4 6.J4ttBB±TaBSn. A^-XfcSttS. 
y-hAttf4IJ*L<tt&Bfl;*>$ r X7-> (WS 
i, ) ©«t'5&ifeBS^'ffcife-Zf*S. 
[0 0 2 7] ^©g|^T«JfSL<«IlK{fc->y 3>T 

*4B«B»47 f ; , C'fx©BH±flst:*?fc0Bffl*n*. 

»«?L5 4. 5 6\t?&-aj&mmfii-emi$n case 

#B) , «B«»J4BBh5>S?X^t»^*»i«1-* 

Jc^Si^SnS (06. 7£#JI) . TFT2©y-X 

Sr^fcJg^T?. (H9£#!&) . V-X/tXfttfttB/X 
xtt*fcBr©l6BB±K:»j*Stt.5 <B2£#B) . 

S9JB&*ffl7 2teTFT2©KW >®«<t&ftfcU 
^KttlTOTSD, dn«#^Xl^i7 hD;U5^ 
■fe>X#»K»UTBBtl/TKtt6n'5. 
[0 0 2 8] *©BBTf4ff*L<J4^fl:->y3>T 
»5lfcgW©A5/^->3 >^7 4liT/HXO$I 

7 6*BnfeIT03^6Xy^>^Sn. Jinf4BV»T 
jSfflStt-SW&xl^ hD;P5*-t>xl©^»$&S 
r*J:5«an*. ^-/W«»4«BU5-57*/t-fXt 

IC«1 5 0*^2 0 0 nm©J?$©tti^B!)^Vi*SIEL 

K»4*90. 5^6»lS^n>BT»*. »r< LTA-> 
^->3 >B©CU«BfiBlcBLTBBX(4BA$Bj£ 

T « tc tt*fiS*<W«8 E L S ©^St tc J: *) ^4 U 



( 6 ) 

9 

[0 0 2 9] =£*8xl^ hu;i/5^-fe>Xl8 2tt/t5/ 

©tlELTOtmit *©Bl3jsH:<*#£L-T5IJ8Sft 

6 (Scoz z a f ayaCEPA 3 49, 2 6 5 
(1 9 9 0) ; TangC07/ l J*#fF^4, 3 5 6, 

4 2 9f;VanSlyke§07^UMtti4, 5 10 
3 9, 5 0 7»; VanS 1 yke^OT^'Jj&ttHFJS 

4, 7 2 0, 4 3 2 ; Tan g«S©7* y*«fflPJS4. 

7 6 9, 2 9 2*; T a n g«©7* 'J #<8fiFlf!4, 8 

8 5, 211^; Perryf07^UMfri4, 9 

5 0, 9 5 0 ; L i t tman^OT^'JMffiS, 
0 5 9, 8 6 Hi ; VanS 1 y ke©7^UA#lfI 

5, 0 4 7, 6 8 7^;Scozzaf avalfflj^ 
Vtiftfrms, 073, 44 6^;VanSlyke§ 
©7*U#&W : a£5, 0 5 9, 862t;VanSly 

k e§®7> 'Jrtftlff&S, 06 1, 6 17f ; Van 20 
S 1 yke07^ l JA#Sl5, 1 5 1, 6 2 9#;T 
ang«S©7/y*fcl«B5. 2 94, 8 6 9t;Ta 
ng$©7*»J#1«lFjS5. 2 9 4, 8 7 0f) ©J:? 
ttflaEStflSC^TtlELx/W XO»*"b*0 5S. EL 

tt«*©tm*>s»i«sn*.. Mf&& *-;w*AJi 
fc«*ftAftira»#©Ht:^8Sft**ttftfc#--;i' 

[0 0 3 0] ff*U»*««Ttt*-.>M£A»a»&&* 
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[0 0 3 1] 
Hfcl] 




T 2 



[0 0 3 2] ' : 

QttNXttC-R 

V^MrJWWfrtttt 1 *»6 6 0*JMFF££tr-jri!7 
i=W £ t 1*7 U JUg|$fl-£«fi£-f S. 
[0 0 3 3] flFSU^HISMTtt#-;i4fMa^lR 
m=75>Ta&§. »#fcJ[IH73>©#Sl,Vvfr:/* 

[0 0 3 4] 
Ht2] 

N — Are n — N 
AR^ R 9 

[0 0 3 5] CCTArelJ7'Jl/>ifT*t), nttl 
^6 4OS»T«0, Ar, R, , R, t R, tt-fttfF 

«^ffiAR«»»#tt*«**5//>n« (o 

x i n o i d) it^^tSo SMttisJ < 

[0 0 3 6] 
Mb 3] 
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11 

[0 0 3 7] d UTRi -R, tt||£&*?iftEtt£& [0 0 3 8] 
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[0 0 3 9] CCTR. ~ R» teJbET^&Snfcfc© 
Ta&O. Li-L5ttItWl;i2XliJ;0'>)i« 
■h 6 *^*. ^-n^engij* c 1 **& 1 2 

*XttiSi*ft«&SS*U Ll, L2tt#fc. XliL 
2, L3\$mzmf>2tlfz'<>Vm$:Ml$.lsOZ>. ffiO 



[0 0 4 0] 
Hfc 5] 




[0 0 4 1] ddTR, -R, tt*^XttflfiCDS€rift^. 

EL*Wtt*«y#>F*rr*Ettfl:£«i**tr. * 

SgBJ ©T F T - E L xA'-f X « Z n S ©£ -5 UW^IsM 

[0 0 4 2] *0:?n-fe*a»TttEL|»ffi8 4ttx/t 
•fX©SiI±fc*KSn5. ELHg»i<»:©<k3£g« 
tt©#8-Tt>fi^#. J?£L<aj4 e V£TF©tfc*B8» 
**TT*»»T?ff6n* (Tang<f07/'J*i*» 
IB 4 8 8 5 2 1 1 9£#RB) . <£utfc*W&*mttRWI 

«^tli!fflr**>6T*-S. «<bfit>{t*HftO£JRf2 
©5F jfJEtt»« n 6 ©&ffl « £ S&ftTT^ESffJTfc < 



n*a». te©ii^Jftas*ijfc®fflpj^T*-5. elks 

t»LT»fcff*UV»*tt*ttl 0 : 1 (H^tfcT) 7^ 

D. &^tt*H&©&Jg£:*-A'-WU filr>ft*H 
5R89!T*9. **iK:J:DttH|»«*rosai,T»ii-f 

*(S69^tA-7>X«ASWiv«5-2 5nm©HB©& 

[0 0 4 3] *5?^lC«fc5^Kh7>-^X^*SjiT^ 
ff*LH*tt*&TCKWr*. ^-©KT«2 0 0 0 
±2 0^>^hD-AJP$O7t;i'77X>' l j3>l 
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ttl 0 2 3mTo r r ©7n-feXJEftTKJ&t3:;tfX 1 1 
T->7>t^tCLPCVD->^f-A^^T5 5 OgCT 

RfclS*{br*fc»tKatT5 5 0AECT7 2«fB« 
-LTftSbHtel 0 0 0±20t>^hD-APECV 

d sio, y-n»«i*j(i«*n*. y-h^mi 

tt3 5 0SCT1 8»H4 5 0KHz©«iS[S:T2 0 0 10 
WCOm* 8 T o r r ©BE73T 7* 7 XTgJS 

g§F*rC5/4©N, O/S i H,JtTJ6S$ft5. 
[0 0 4 4] *CD|fflrcH:7l *7 r7->U 3 >ittP 

EcvDy-hissg^i±(citasn> m-oapgic^-r 

[004 5]-ftH>^7>Hiy-^, HH>, 20 

y-mw*n«9KH-yr*fc»e>fc2x i cvcm 

' Oi^ftTl 2 OKe V-CBt^TH-fcT^^-r-SCifC 

6oo* cT2«fmnafisn*. 5 o o o 

iD^fiSStt, 4 0 0«C1?13^M^ (10% 
H, , 9 0XN, ) 
[0 0 4 6] *K«IC»aih5>yx^O**/t->^- 

->3>««?-tJ--<i7D h (ECR) (*3T 30 

;i/9 0OW, «&»3. 5 GH zTl. 2x1 0"' To 
r r Z>mij-V&Zf£t>ntz. > 3 >H3 0 

0*CO»«»«T1 5»MftSn*. £©i®gte<£B8 

[0 0 4 7] *»WO#ttO«itTaTOTFT-E 
L/WU^T-SBBB***** : 

fT©& =10 0 0 

= 1 0 0 0 40 
HJRtJ"S = 2 0 0 umx 2 0 0 Mm 

ELft*&& = 5 0% 
7U-Aftfffl = 17ms 
fT<*lU9H = 17 W s 
spi^jtig = 2 0 f L 

E L H^QSt = 0 . 8 ii A 
7 3.7- 4 *M 2)1 = 10 0% 

ELU^iK = lOv rms 

j:n6owB»*»aTFTfti«e*3>7 s >'!J-K:wr* 

^TO#ttlC«fc0jg^$n5 : 50 



TFT 1 

y- = i o v 
v-^mn = i o v 

iry%.ffi. = 2 m a 

^-7fl;Sg = 10"" A 
T FT 2 

y- sms = i o v 

V-^*E = 10V 

= 2xELSmttSl 

= 1. 6(iA 

^■7^85 = InA 

±ZZ = 1 p f 

T F T 1 t»r * * >««*fcttT F T 2 >T S fc 
»fcji«ft«E (1 0V) CttUTffttlLWIB! (17 m 

s) tKBtta^^t^mracDK^^t^zLi 

T**. TFT 1 Cj9t5*7t«S*tt7l/-A»IB 

(17ms) 4'©3>-r>-tr (WTFT2y-M ± 
©«E*T** 2 XKTT *3fc»lcasfl/h3V» H tTT* 
4. 

[0 0 4 8] TFT2K^**>**ttELB**« 

©2teT<&Q. 1. 6/iAT»5. ;i©2te©&&«»! 
fls E L 0»fl:C#r 

©attajBwtaswft-rsfcj&T**. tft2®* 

7«iSttA*Jl'©3 > r- vT. Y \Z&mt 5. 1 n A©jf 

[0 0 4 9] 4 0 0 cm' <Z>7 fr^-itrtZMZfibT 
€?J = 400cm' xlOvxO. 001 A/ c m 
= 4 7 y r- 

ilO*»ill*ttTFTK:J:***«**ttA*. TFT 

2 ttE L^titiFiJTabS&iCT F T 2 $St^S i'©«t 
HK >i&JEPITt)TFT2rt©!?Mi$£ 

fi£f*fc. TFT2TOil*a*tt2 77hT* 
«. TFT 1 1 0 0 Ox 1 0 0 0/1 

^H^Ul^'y HJ:D**<&nJ:3K:ito£;Sti 
5. ft (y-h) KffiUC^tT!^S^S*li»+5'J7 
y K©*-^-T*-3TJK«WC*D. W (7-7.) 
B»K*rt-**att0. 57? h©:J--$f-T*« 
(S. Mo r o z urn i ©A d v a n c e s in E 
lectronics and Electron P 
hysics, P. W. Hawk e sfi*. Vol. 7 
7, Academic Press, 1990 £# 
88) . »i<l/T7;K-i?TFT-ELn^H;^f5 



( 9 ) 

15 

mt "b o t <k D /Jn $ V». GJ&fc S tf E L X d? »J - >fi¥ 

[0 0 5 0] *«S©TFT-EL/^;HiTFT-L 
C D K*f T*«*WftfcH L-T 2 OOHS«lj**tt 
*. »-CTFT-EL«*H*«6*XttW*ajU5 

/i^Miaufcjt^Ttts^KKVifiASfi^r*. fir 
- e l«***»4 towja«»icji5aictt»r «. 

[0 0 5 1] ¥S**«*ttHlC/h3lr». ft«ft<=>tfE 
LX£'J->©1 0 0 56«TttAl!W^fflTttt*OJ: 

*. 

[0 0 5 2] 20 
[*«©»*] **WOTFT-#«EL7 f /WX©3H 

1) *T«EL/^yHtBMiO||^ttattLfc«T»* 
SfClCB3lS««JEttTFTO»tt**StHaLfc«wI 
TO/tvFfcJ:0©*itoeSft. EL-fc^Os&HMb^* 

n^OT?7 l/-AJUBrtOfiV»fT*Jh«FlBfc J: 0 fctt^ 
aKSnfiH. &X*-r>fr«l 0 OJSra- tV&S 

4) #tiEL»7C!)A«ttaiM9fe$n«. fiJScfc&tf 
**lttl 0 0X5vi^flH*Tfc*»«« (lmA/c 
m' ) RtfttE (SV) T»fFr**»6T**. 
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5) EL*^*B»r*fcaic&Bi:3n**MHi 

«fc9B*KB-«a*l&H. 

[BB©ffl¥&K9i] 

[01] li7h l Jy?X4SfTFT-ELf/'!<X 

[SI 2] *^BJ<5 T F T - E Lf/H 

[03] 02©*§!A-A* lC»o£Brffl0-e&5. 
[04] -f *>-f >^9>hKl»"r*iS»<ITFT« 
a*»JfcTS;' r Cl■fe;*fcjR■r»A-A• lCft-?fc»rE0 

[05] ilh7>^X^OV-XtFK>iai:)ll 
T*/V>^-: x 3 >BfcB©«ft£ffitttt«r&Bnr« 
yP-feX^ISgSr^r^A-A' lC»ofc»r®0T;&5. 

[06] 7^5=*>A«0«aS*-r«A-A' C» 

[0 7] SwBff£&w»ff©&B*&a£-tol;:Xy?- 

[08] xi^ bufr$.*-t>ztmm<Dmm<D&%z 

[09] 02OSB-B' tC»ofc»r®0Tfe-5. 
T, , T, flh7>yX? 
EL xi/*hn;i/5*-fe>*Jl 

42 y-h$m 

4 4 ->>J3>J1 

4 6 y- hA'T. 

5 2 ^1 

5 4. 5 6 &&&?L 

6 2, 7 2 ^g#8- 

7 4 Av^C— ->3>Jf 

7 6 f— Af*jB 

8 2 ELS 

8 4 EL Big 
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SK>2(LT0) 

*Wfr«J3>y-f9>K PECVD 302 



[07] 



#y —si 



CI TO) 




SI02(LT0) 



PECVD y-h 302 
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#Ui/U3>T-fT>K PECVD y-t- Si02 
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